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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

1. Claims 1-4, 6-9, 12-18, 20 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over White et al. (US Patent Application Publication 2003/0229868) in 
view of Hatsch (US Patent 6,735,742). 

2. As for the claims White discloses the invention substantially as claimed, 
including: 

Claim 1, White et al. disclose a method of designing an integrated circuit (IC) 
device having desired electrical characteristics, said method comprising: 

providing an initial IC device design ( Fig.2, element 36, paragraph [0118] ); 

generating a layout representation corresponding to the initial IC device design 
(Fig.2, element 36, paragraph [0118] ; Figs. 10A-10C; paragraph[0144] ); 

simulating how structures within the layout representation will pattern on a wafer 
(Figs. 10B-10C; paragraph^ 144]); 

based on the simulating step, determining whether actual electrical 
characteristics associated with the initial IC device design sufficiently match the desired 
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electrical characteristics (paragraph[0144]); wherein the desired electrical 
characteristics include at least one of drive current, gain and switching speed 
(paragraphs [0006] and [0201]); and 

if the actual electrical characteristics associated with the initial IC device design 
do not sufficiently match the desired electrical characteristics, modifying the initial IC 
device design (Figs. 10B-10C; paragraphs[0144], [0006], [0014], and [0141] ). 

Claim 2, White et al. disclose the method of claim 1, wherein the step of 
determining whether the actual electrical characteristics associated with the initial IC 
device design sufficiently match the desired electrical characteristics includes: 

determining actual dimensions of structures within the layout representation 
based on the simulating step (paragraph[0112]-[0114]; [0135]); and 

determining the actual electrical characteristics associated with the actual 
dimensions of the structures within the layout representation ( paragraph[0138] and 
[0144]). 

Claim 3, White et al. disclose the method of claim 2, wherein the actual electrical 
characteristics associated with the actual dimensions of the structures within the layout 
representation are determined using a look-up table (Fig. 25; paragraph [0211] ). 

Claim 4, White et al. disclose the method of claim 2, wherein the actual electrical 
characteristics associated with the actual dimensions of the structures within the layout 
representation are determined using an electrical modeling program in which the actual 
dimensions of the structures are input (paragraphs [0047], [0140], and [0147]). 

Claim 6, White et al. disclose the method of claim 1, wherein the step of 
generating a layout representation corresponding to the initial IC device design includes 
minimizing the scale of the layout representation (paragraph[0009]). 

Claim 7, White et al. disclose the method of claim 1 , wherein the initial IC device 
design includes a desired relationship between at least two structures within the IC 
device design (paragraph[01 15]). 

Claim 8, White et al. disclose the method of claim 7, further comprising: 

determining an amount of process-related variation associated with at 
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least two structures within the Layout representation of the IC device design 
(paragraphs[0112]-[0115]). 

Claim 9, White et al. disclose the method of claim 8, wherein determining an 
amount of process-related variation associated with at least two structures within the 
Layout representation includes: 

simulating how structures within the layout representation will pattern on a 
wafer (paragraphs[0135]-[0138]); and 

measuring a feature of the simulated structures, said feature being 
indicative of process-related variation (paragraphs[0135]-[0138J). 

Claim 12, White et al. disclose the method of claim 9, said method further 
comprising: 

measuring the feature indicative of process-related variation for one or 
more simulated structures over a process window of focus and intensity ( Fig. 3; 
paragraphs[0120]-[0121] and Fig. 60A; paragraphs[0306]). 

Claim 13, White et al. disclose the method of claim 12, wherein the simulated 
structures are at different locations within the layout representation (Fig. 42; paragraph 
[0255]). 

Claim 14, White et al. disclose the method of claim 9, wherein simulating how 
structures within the layout representation will pattern on a wafer includes simulating 
how structures within the layout representation will pattern as a function of at least 
one of (i) proximity of a structure to other structures, (ii) density of structures 
within a portion of the IC device design ( Fig. 25; paragraph[0211]; paragraph[0168]), 
(iii) orientation of a structure, (iv)placement of a structure within a portion of the IC 
device design, and (v) size of a structure with respect to other adjacent structures (Fig. 
25; paragraph[0211]). 

Claim 15, White et al. disclose the method of claim 9, further comprising: 
determining whether at least a portion ( paragraph[0009]) of the IC device design is 
optimized with respect to process-related variations (paragraph[0304]). 

Claim 16, White et al. disclose the method of claim 15, further comprising: 
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if a portion of the IC device design is not optimized with respect to process- 
related variations, modifying at least a portion of the IC device design 
(paragraphs[0009],[0304], and [0135]) . 

Claim 17, White et al. disclose the method of claim 16, wherein modifying at least 
a portion of the IC device design includes modifying at least one of (i) proximity of a 
structure to other structures, (ii) density of structures within a portion of the IC device 
design (paragraph [0142), (iii) orientation of a structure, (iv) placement of a structure 
within a portion of the IC device design, and (v) size of a structure with respect to other 
adjacent structures (paragraph [0142). 

Claim18, White et al. disclose the method of claim 9, wherein the process-related 
variations include variations caused by at least one of (i) mask generation 
(pagraph[0112), (ii) wafer patterning, (iii) pre-patterning processing, and (iv) post- 
patterning processing. 

Claim 20, White et al. disclose an integrated circuit (IC) device designed by the 
method of claim 1 (paragraph [006]). 

Claim 31, White et al. disclose a computer-implemented method in which an 
initial integrated circuit (IC) device design is provided, said method comprising: 

generating a layout representation corresponding to the initial IC device 
design (Fig. 2, element 36, paragraph [0118] ; Figs. 10A-10C; paragraph[0144]); 

simulating how structures within the Layout representation will pattern on a 
wafer (Figs. 10B-10C; paragraph[0144]); 

based on the simulating step, determining an amount of process-related 
variation in how at least a portion of the layout representation will pattern on a 
wafer (paragraph[0009], [0137], and[0144]); and 

determining whether the layout representation will pattern as an IC device 

having desired electrical characteristics (Fig. 10B, paragraph[0144]); wherein the 
desired electrical characteristics include at least one of drive current, gain and switching 
speed ( paragraphs[0006] and [0201]). 
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White does not specifically disclose that desired electrical characteristics include at 
least one of only gain and switching activity. 

Hatsch discloses desired electrical characteristics of at least one of gain and switching 
activity [col. 2, line 59 - col. 3, line 16; col. col. 14, lines 35-40]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
White and Hatsch because adding Hatsch's desired characteristics of gain and/or 
switching speed would have improved White's system by optimizing layouts for 
functional capability and desired requirements concerning critical paths which would 
improve design and circuit performance [see Hatsch, col. 3, especially lines 1-16, and 
43-51]. 

3. Claims 10-11, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over White et al. in view Hatsch (US Patent 6,735,742), and further in view of 
Rosenbluth et al. (US Patent Application Publication 2002/0140920). 

4. As for the claims White in vie of Hatsch discloses the invention substantially as 
claimed, including: 

Claim 10, White in view of Hatsch discloses substantially all the elements in claims 10- 
11, and 19 as rejected in claims 1, and 7-9 above, 

White further discloses Claim 19, the method of claim 11, further comprising: 

providing feedback to a designer regarding how a given structure will print 
on a wafer ( White, paragraph [0224]) as a function of at least one of (i) proximity of a 
structure to other structures, (ii) density of structures within a portion of the IC device 
design, (iii) orientation of a structure, (iv) placement of a structure within a portion of the 
IC device design, and (v) size of a structure with respect to other adjacent 
structures (White, paragraphs [0115],[0178],[0220] and [0224]). 
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White in view of Hatsch does not specifically disclose 

wherein the feature indicative of process-related variation is at least one of (i) slope of 
edge intensity and (ii) logarithm of slope of edge intensity. 
Claim 11, the method of claim 10, wherein: 

a larger slope of edge intensity or logarithm of slope of edge intensity is 
indicative of a smaller process-related variation; and 

a smaller slope of edge intensity or logarithm of slope of edge intensity is 
indicative of a larger process-related. 

Rosenbluth discloses wherein the feature indicative of process-related variation is at 
least one of (i) slope of edge intensity (paragraphs [0015] and [0019]) and (ii) logarithm 
of slope of edge intensity (paragraph [0099]); 
Claim 1 1 , the method of claim 10, wherein: 

a larger slope of edge intensity or logarithm of slope of edge intensity is 
indicative of a smaller process-related variation (Rosenbluth, paragraphs[0019] and 
[0082]); and 

a smaller slope of edge intensity or logarithm of slope of edge intensity is 
indicative of a larger process-related variation (Rosenbluth, paragraphs[0019]and 
[0082]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine the method of White in view of Hatsch with the method disclosed by 
Rosenbluth because such combined method includes slope of edge intensity / logarithm 
of slope of edge intensity would provide a technique for optimally choosing illumination 
distribution and mask features (paragraph [0021]). 
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5. Applicant's arguments with respect to claims 1-4, 6-20, and 31 have been 
considered but are moot in view of the new ground(s) of rejection. 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stacy A. Whitmore whose telephone number is (571) 
272-1685. The examiner can normally be reached on Monday-Thursday, alternate 
Friday 6:30am - 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on (571) 272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Stacy A Whitmore 
Primary Examiner 
Art Unit 2825 
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